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Introduction
Colorectal cancer is the third-most important cause of cancer mortality in Japan. 1 Identification and removal of adenomatous polyps and postpolypectomy surveillance are considered to be important for control of colorectal cancer. 2, 3 However, there have been no established recommendations for postpolypectomy colonoscopic surveillance in Japan. In current practice, the intervals between colonoscopies after polypectomy are variable, often being up to a year, and not based on data from randomized clinical trials.
The evolution of colorectal cancer from its precursor lesion, adenoma, was first reported by Morson as the adenoma-carcinoma sequence. 4 The introduction of colonoscopy provided an opportunity for clarifying this sequence, because of its ability to examine the entire colon and remove polyps for pathological examination. The epidemiology and natural history of adenomas are not only important for choosing 
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Sano et al the optimal follow-up policy after polypectomy but also for evaluating endoscopic screening for colorectal adenomas and cancer. On the other hand, depressed lesions, including some with advanced histology, have been demonstrated in a number of recent series from several Western countries and Japan. [5] [6] [7] [8] [9] However, the clinical significance of depressed lesions in the evolution of colorectal cancer, ie, the so-called de novo pathway, is still controversial. 10 In the US, the National Polyp Study (NPS), which has been ongoing since 1980, has recommended an interval of at least 3 years between colonoscopic removal of newly diagnosed adenomatous polyps and follow-up examination. 2, 3, 11 Although long-term evaluation of colonoscopic polypectomy in the NPS demonstrated a 53% reduction in mortality due to colorectal cancer, the study was conducted prior to recent epidemiologic studies documenting the importance of nonpolypoid lesions. Therefore, such techniques as chromoendoscopy, required for diagnosis of nonpolypoid lesions, were not used in the NPS, and this may at least partly explain the discrepancy between the results of the NPS and subsequent epidemiological studies. 12, 13 The Japan Polyp Study (JPS) Workgroup was established in 2000 to evaluate follow-up colonoscopic surveillance strategies, partly supported by a Grant for Scientific Research Expenses for Health and Welfare Programs.
14 The JPS was a multicenter randomized controlled trial designed to evaluate follow-up surveillance strategies in patients who have undergone two complete colonoscopies for control of colorectal cancer, with the removal of all detected polyps by high-resolution chromoendoscopy, including nonpolypoid lesions. From 2000 to 2002, we confirmed whether randomization was feasible after one complete colonoscopy as far as the cecum, with removal of all detected adenomatous polyps, as was the case in the NPS. Initially, we had investigated a retrospective cohort study to estimate the incidence of advanced neoplasia after initial colonoscopy at six institutes of the JPS Workgroup. 14, 15 Unexpectedly, the study showed higher cumulative incidences of index lesions, which were defined as large adenomatous polyps measuring .10 mm, adenomas with high-grade dysplasia, or invasive cancer (1 year after initial colonoscopy, 3.2%, including seven invasive cancers; 3 years after initial colonoscopy, 7.5%, including 13 invasive cancers). 16 Based on these results, the JPS Workgroup considered it necessary to perform two complete colonoscopies before randomization in order to avoid overlooking any clinically significant lesions. All of the institutional review boards finally agreed that randomization into two groups undergoing either 1) follow-up examination at 1 year and 3 years or 2) follow-up examination at 3 years after two complete colonoscopies as far as the cecum, with removal of all adenomatous polyps detected, was acceptable ( Figure 1 ). 16 The primary end point of the JPS was to address the hypothesis that after two complete colonoscopies with the removal of all detected polyps, the incidence of index lesions would not be different between patients undergoing two further follow-up examinations and those undergoing just one. The aim of the present analysis was to assess the patient recruitment of the JPS and to determine whether the clinical characteristics were adequate for enrollment at the participating centers.
Materials and methods Organization
This multicenter prospective study was initiated by the JPS Workgroup, which was established in 2000 in Japan. Eleven participating centers accrued patients for the JPS (Table 1 ). All entries and follow-up examinations were the responsibility of the study investigators. Quality-assurance programs were instituted in each of the disciplines encompassed by the study. An independent pathology-review team was established at the National Cancer Center (Tokyo, Japan) to examine all resected polyps prospectively, and for each polyp a consensus among the three pathology reviewers (TS, TF, and YA) was reached. The pathologic classification adopted for the JPS was based on the World Health Organization classification. 17 All depressed lesions and index lesions were reviewed independently by the endoscopic review team at the National Cancer Center. The endoscopic classification was based on the Japanese Society for Cancer of the Colon and Rectum system. 18 All data obtained on the basis of the JPS protocol were overseen by Medical Support Research (Osaka, Japan).
Sample-size calculation
For determining the sample size required for a noninferiority trial, we set the incidence of index lesions at 3% at 3 years after initial examination of a clean colon. We also set the noninferiority margin at 2% (considered as clinically relevant), the one-sided alpha at 2.5% (one-sided), and the statistical power at 80%. For each group, 1,142 patients were required, and a total of 2,284 patients were required for the trial. Considering the patient dropout rate (20%) and patients who did not have polyps (who were not eligible for the randomized trial: 20%), we planned to recruit at least 4,000 patients for the study. 
Informed consent
Information on the protocol was given to all patients, and informed consent was secured after the respective interventions. In regular checkups, there was no discrimination according to agreement/refusal to take part in the study, or any drawback resulting from withdrawal. Only patients who gave informed consent were included in the study.
Patient accrual
All patients referred for colonoscopy at the eleven participating centers shown in Table 1 , who were 40-69 years old, without a family or personal history of familial polyposis, Lynch syndrome, or inflammatory bowel disease, or a personal history of polypectomy with unknown histology, and without invasive colorectal cancer or colectomy, were considered for inclusion from February 2003.
Patients were excluded if colonoscopy revealed colorectal cancer invading beyond the muscularis mucosae, or a sessile adenoma with a base exceeding 3 cm in diameter. The data collected for these patients consisted of the reason for referral, the outcome of the examination, and certain items of 
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Sano et al demographic information. Patients were eligible if they had undergone two complete colonoscopies (first CS and second CS) as far as the cecum, with removal of all polyps detected. The patients were assigned to two groups: 1) a nonrandomized group (patients without polyps), and 2) a randomized group (patients with polyps). Data for all patients in these two groups included detailed demographics, medical history, and information on the procedure employed and the individual polyp(s) resected. Nonrandomized patients included those who had no neoplastic lesions were enrolled at 3 years only after undergoing two complete colonoscopies (first CS and second CS). All randomized patients were randomly assigned to undergo follow-up colonoscopy at 1 and 3 years, or at 3 years only. For randomization, we used a dynamic allocation scheme to ensure balance between the two groups over time. 19 There were five prognostic factors: 1) institution, 2) sex (male/female), 3) age category ($65 years and ,65 years), 4) risk stage of colon cancer -a) patients with polyps measuring #5 mm only on two complete colonoscopies (first CS and second CS), b) patients with polyps measuring $6 mm on two complete colonoscopies, independently of the presence of polyps measuring #5 mm, and c) patients with any intramucosal cancer, independently of the presence and size of the polyp on colonoscopy -and 5) history of colonoscopy, chosen for balance between the groups. The study design of the JPS is shown in Figure 1 .
Follow-up
All patients were contacted by post 2 months before their scheduled follow-up month, with a request to undergo the follow-up examination.
Statistical analysis
Basic descriptive analyses of the pool of patients referred for colonoscopy and those eligible for the surveillance study are presented. The percentages were recorded in the categorical data (eg, sex and reason for referral) for each center. Means and standard deviation were used for quantitative data (eg, age).
ethical considerations
The protocol was reviewed a priori and approved by the institutional review boards at all of the participating hospitals in 2003. This trial is registered, and details are available at http://www.umin.ac.jp (UMIN C000000058), where the trial protocol can be accessed.
Funding
The study was supported by Grants-in-Aid for Clinical Cancer Research (13S-8, 16S-33, 20S-12, and 23S-8) from the Ministry of Health, Labour and Welfare, Japan. The JPS website is http://www.jps21.jp/index.html (Japanese only).
Results
A flowchart for the JPS is shown in Figure 2 .
Patient recruitment for the JPS
Patient accrual began in February 2003 and ended in December 2006. A total of 4,752 patients were referred to the eleven participating centers for colonoscopy, and none of them had a history of familial polyposis, Lynch syndrome, or inflammatory bowel disease, a personal history of polypectomy with unknown histology, or had had invasive colorectal cancer or colectomy. A total of 3,926 patients with a mean age of 57.3 (range 40-69) years, including 2,440 (62%) males, who consented to join the study were included in the JPS ( Table 2 ). The participation rate was 83% (3,926 of 4,752).
Reason for referral
Although most patients were referred for a number of reasons, each patient was categorized according to the main finding on which the referral was based ( Table 3 ). The predominant reason for referral was a positive result for fecal occult blood testing (FOBT; 37.2%), followed by overt symptoms (16.9%).
First colonoscopy
A total of 3,895 patients underwent colonoscopy, among whom 178 were excluded due to 1) invasive cancers (109 patients: 45 with advanced cancer, 66 with submucosal invasive cancer, and three with intramucosal cancer, with a certain degree of overlap), 2) lesions more than 30 mm in diameter, or for which surgery was indicated (16 patients: nine with adenoma, seven with intramucosal cancer), 3) carcinoid tumor (seven patients), and 4) other reasons (46 patients: inflammatory bowel disease/poor bowel preparation/failure to clean the colon or total colonoscopy). A total of 930 patients dropped out before receiving the second CS in spite of postal notification. The prevalence of patients with invasive colorectal cancer was 2.8% (109 of 3,895).
Second colonoscopy
A total of 2,787 patients underwent colonoscopy at 1 year after the first CS. A total of 30 patients were excluded due to 1) invasive cancer (four patients: one with advanced cancer, three with submucosal invasive cancer), 2) carcinoid tumor (one patient), and 3) other reasons (25 patients: poor bowel preparation/failure to clean the colon or total colonoscopy). The prevalence of patients with interval invasive colorectal cancer was 0.14% (four of 2,787).
Patients eligible for the JPS
A total of 2,757 patients who underwent two complete colonoscopies (first CS and second CS) as far as the cecum, with removal of all polyps detected, were eligible. The eligibility rate was 70% (2,757 of 3,926). Among the eligible patients, 2,166 were assigned to randomized patient groups (patients with polyp[s]) and 591 patients to a nonrandomized patient group (patients without polyp).
Discussion
The NPS, which was started in the USA in 1980, showed that the removal of all polyps by colonoscopy reduces the incidence of colorectal cancer, and recommended an interval of at least 3 years between colonoscopic removal of newly diagnosed adenomatous polyps and subsequent follow-up examination. 2, 3 In Japan, however, there are no established recommendations for postpolypectomy colonoscopic surveillance based on reliable evidence.
The JPS Workgroup was established in 2000 to evaluate colonoscopic follow-up surveillance strategies under a Grant for Scientific Research Expenses for Health and Welfare Programs. The JPS is the largest clinical study conducted in ethnic Japanese communities, documenting for the first time follow-up surveillance strategies for patients who have undergone two complete colonoscopies for control of colorectal cancer, with the removal of all detected polyps. 16 It will provide preexisting comorbidity data, including the prevalence of both flat and depressed colorectal lesions, the quality of colonoscopy, and the risk of colon cancer. Furthermore, these follow-up data will help to clarify the long-term impact of colonoscopic removal on mortality due to colorectal cancer. The evidence will form a basis for the surveillance and management of colorectal cancer in community-dwelling individuals who undergo colonoscopy in Japan.
Although the subjects in the JPS underwent two complete colonoscopies before randomization, the participation rate was high (83%). However, 24.5% (961 of 3,926) of the patients dropped out from the study before randomization, mostly after the first CS. One possible reason for the high dropout rate was that all examinations were performed under the national health insurance scheme. Patients had to pay expenses ranging from US$35 to $80 per colonoscopy, or $100-$300 Table 3 Reasons for referral at each participating center 
(4.8)
Note: *Numbers for participating centers are indicated in Table 1 . Abbreviations: FOBT, fecal occult blood test; +, positive. 
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Japan Polyp Study design and recruitment for polypectomy. However, we had to consider whether two colonoscopies are realistically tolerable for Japanese patients after completing the JPS. Finally, a total of 2,166 patients were assigned to randomized patient groups, and these eligible patients recruited for the JPS were successfully assigned in line with the expected sample-size calculation. The sex distribution of the JPS subjects, with a mean age of 57.3 years, showed a male predominance at all participating centers. A recent study reported that male sex was associated with an increase in adenoma detection, with a statistically significant odds ratio of 1.89 (95% confidence 1.78-1.99) compared to females. 20 The first reason for the male predominance was that most of the patients had some risk factors with one or more adenomas for referral (FOBT + , 37.2%; surveillance after polypectomy, 14.4%; referred for endoscopic treatment, 12.6%). The second reason was that the sex distribution of patients mentioned earlier accidentally showed a male predominance. The incidence of male sex was 63% in FOBT + , 67% in surveillance after polypectomy, and 72% in referred for endoscopic treatment, respectively. However, the sex distribution and mean age of the patients (male/female/age: 59.1%/40.9%/60 years) recruited for the NPS were almost the same as for the JPS. 11 The final results of the JPS should be compared with the outcome of the NPS to assess the effectiveness of two colonoscopies with removal of all polyps before randomization for reduction of the incidence of advanced neoplasia.
This study had some limitations. We often used highmagnification endoscopes, because these are commonly available at Japanese academic centers. 5, 6 However, there was no disease entity of sessile serrated adenoma/polyps (SSA/P) at the beginning of the JPS, and we did not evaluate the criteria for distinguishing SSA/P from hyperplastic polyps, because no pathologic gold standard for diagnosis has yet been fully established. 21 Recently, serrated lesions of the colorectum were considered as the precursors of perhaps a third of colorectal cancers. Cancers arising in serrated lesions are usually in the proximal colon, and account for a disproportionate fraction of cancer identified after colonoscopy. Rex et al with an expert panel recommended complete removal of all serrated lesions, except for diminutive sigmoid or rectal lesions. 22 Interval cancers arising in serrated lesions may not be prevented completely in the JPS, because serrated lesions, including SSA/P, were not always removed.
Conclusion
All patients recruited for the JPS were successfully assigned in line with the expected sample-size calculation. The last steps of data calculation/statistical processing at the data center and complete histopathological assessment by pathology review are ongoing. It is anticipated that the data will help to establish not only effective surveillance strategies after removal of all detected polyps but also reveal details of preexisting comorbidity, including prevalence of colorectal lesions, quality of colonoscopy, and the risk of colon cancer. Surveillance continues to evaluate the long-term effect of colonoscopic polypectomy in the JPS on mortality from colorectal cancer.
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